
NIOSH Manual of Analytical Methods (NMAM), Fourth Edition

ETHYLENEDIAMINE 2540

H2N(CH2)2NH2 MW:  60.1 CAS:  107-15-3 RTECS:  KH8575000

METHOD: 2540, Issue 2 EVALUATION: UNRATED Issue 1: 15 May 1989
Issue 2: 15 August 1994

OSHA : 10 ppm
NIOSH: 10 ppm
ACGIH: 10 ppm (skin)

(1ppm = 2.46 mg/m3)

PROPERTIES: Liquid; d 0.90 g/ml @20 0C; 
BP 116 - 117 0C; VP 1.43 kPa; 
(10.7 mm Hg); flash point 34 0C

NAMES & SYNONYMS: ethylenediamine: EDA; 1,2-diaminoethane; 1,2-ethanediamine

SAMPLING MEASUREMENT

SAMPLER: SOLID SORBENT TUBE
(1-napthylisothiocyanate-coated XAD-2,
 80 mg/40mg)

FLOW RATE: 0.01 to .01 L/min [1]

VOL-MIN: 1 L @10 ppm
     -MAX: 20 L

SHIPMENT: routine

SAMPLE
STABILITY: >30 days @ 20 0C

BLANKS: 2 to 10 field blanks per set

TECHNIQUE: HPLC, UV DETECTION 

ANALYTE: napthylisothiourea derivative of analytes

DESORPTION: 2 mL dimethyloformamide (DMF)
Ultrasonic bath, 30 min

INJECTION
    VOLUME: 10 :l

COLUMN: 10-:m radial cyano, 10 cm x 8-mm ID in
Waters RCM-100 radial compression
mode

MOBILE PHASE: EDA, 80/20 isoctane/isopropanol; DETA
and TETA, 50/50 isoctane/isopropanol
at 3 mL/min

CALIBRATION: standard solutions of derivatives in DMF

RANGE: 5 to 465 :g per sample

ESTIMATED LOD: 0.9 :g per sample

PRECISION (þr): 0.013

ACCURACY

RANGE STUDIED: 0.016 to 8 mg/m3; (10-L
samples)

OVERALL PRECISION (ÖrT):  0.06 [1]

BIAS: -6.6%

ACCURACY: ± 17.4%

APPLICABILITY:  The working range for EDA is 1 to 130 mg/m3 for a 10-L air sample.  This method is the result of
evaluation [2] of OSHA Method #60 for DETA, EDA, TETA [1].  The theoretical capacity of each front section is 1.3 of
EDA.

INTERFERENCES:  Other primary or secondary amines may react with the sampler coating reagent, and thereby reduce
the sampler capacity.

OTHER METHODS:  This replaces NIOSH Method P&CAM 276 [3].  The method of Anderson, et al., for EDA [4] is an
alternate method using thiourea derivatization and HPLC analysis.
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REAGENTS:

 1. XAD-2 resin, reagent grade.

 2. 1-Na pthyliso thiocya nate (N TIC ), reage nt 

grade.

 3. Methylene chlor ide, reagent grade.

 4. Dimethyl formamide (DMF),  HPLC grade.

 5. Isooctane, HPLCS grade.

 6. Isopropanol ,  HPLC grade.

 7. Ethylenediamine (EDA), * high purity.

 8. Diethylenediamine (DETA), * high purity.

 9. Triethylenetetramine (TETA), * high purity.

10. Calib ration sto ck so lution, 4.8  mg /mL

DE TA, 4 .50 m g/m L ED A, 4.9  mg /mL

TETA.  Dissolve 95.4 mg DETA, 90.0 mg

EDA, and 98.2 mg TETA in 600 mg of

NTIC, al low to react for  at least 60

minutes,  and d ilu te  to  20 mL wi th DMF.

*   See  SPECIAL  PRECAUTIONS

EQUIPMENT:

1. Glas s tube , 7 cm  long, 6 -mm  OD , 4-m m ID ,

f lame sealed ends with plastic caps,

conta ining 2  section s of 16 /50 m esh X AD -2

resin co ated w ith 10%  1-nap thylisoc yana te

(front = 80 mg; back = 40mg) separated by

a plug  of PT FE w ool (se e AP PE ND IX). 

Tubes are commercially available.

2. Personal  sampl ing pump, calibrated to 0.01

to 0.1 L/min.

3. High performance l iquid chromatograph

(HPLC ),  UV, 254 nm, cyano column and

integra tor (pag e 254 0-1).

4. Vials, 4-mL.

5. Syring es, m icroliter, read able 1 0 0.1:L.

6. Pipets, 2-mL.

7. Flasks, volumetric, 25- and 50-mL.

8. Ul t rasonic water bath.

SPECIAL PRECAUTIONS:  The vapors of these amines are painful and irri tat ing to the eyes,

nose, throat and respiratory system.  The liquids can cause severe damage to the eye and

seriou s burn s to the  skin [1,5 ].

SAMPLING:

  1. Cal ibrat ing each personal sampl ing pump with a representative sampler in line.

  2. Break the ends of  the sampler immediately before sampl ing.

  3. Attach the sampler to personal sampl ing pump with f lexible tubing.

  4. Sam ple at a n acc urately  know  flow rate  betw een  0.01 to  0.1 L/m in for a tota l sam ple size  of 1 to

20 L.

  5. Cap  the sa mp lers an d pac k sec urely for s hipm ent.

SAMPLE PREPARATION:

  6. Transfer each sorbent section to separate sampling vials.

  7. Ad d 2.0  mg  mL  DM F to  eac h via l.

  8. Agitate in an ultrasonic water bath for 30 minutes.

CALIBRATION AND QUALITY CONTROL:

a. Prepare work ing s tandards by ser ia l  d ilu tion of  the s tock s tandards wi th  DMF.

 9. Calibrate daily with at least six working standards in the range of the samples.

b. Ana lyze tog ether w ith sam ples, b lanks , and Q C sa mp les (step s 12 a nd 13 ).

c. Prep are se parate  calibratio n grap h (pea k area  vs. :g per sample) for  EDA, DETA, and

TETA.

10. Determine the desorption eff iciency (DE) at  least  once for each lot  of  XAD-2 resin used for

sampling.  Prepare three tubes at each of f ive levels plus 3 media blanks.

a.  In ject  a known amount of analyte onto the NTIC-coated resin.

b. Allow  to stan d ove rnight.

c. Desorb and analyze together with the working standards.
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d. Prep are a g raph o f DE  vs. :g amine recovered.

11. Analyze three quali ty control  b lind spikes and three analyst spikes to ensure that the cal ibrat ion

curv e an d D E g raph  are in  con trol.

MEASUREMENT:

 12. Set l iquid chromatograph according to manufacturer ’s recommendat ions and condi t ions given

on page 2540-1.

 13. Inject  sample aliquot manual ly or wi th autosampler.  Measure peak area.

NOTE: I f  the peak response is above the range of the working standards,  d ilute the standards

with DMF , reanalyze and apply the appropriate di lut ion factors in calculations.

CALCULATIONS:

 14. Dete rmine  the m ass, :g (corrected for DE) of each analyte found in the sample front sorbent

(W f) and th e sam ple ba ck so rbent (W b) section s and  in the a verag e m edia b lank fron t (B f)  and

back  (Bb) sections.

 15. Calc ulate c once ntration , C, of e ach a nalyte  in the a ir volum e sam pled, (L ):

EVALUATION OF METHOD:

Th is method was developed by and subjected to the evaluation procedures of the OSHA  Organics

Methods Evaluat ion Branch [1].   NIOSH evaluated the method for recovery,  storage stabil i ty ,  precis ion,

and accu racy a nd fou nd co mp arable  results [2 ].  The detect ion l imi ts obtained by OSHA [1]

corresponded to air  concentrat ions of  0.004 ppm, 0.15 ppm, and 0.004 ppm for DETA,  EDA,  and TETA

respectively, for a 10 -L air  volume.  The method was val idated over the range of  0.8 to 80 :g/sa mp le

for DETA, 4.6 to 465 :g/sam ple for E DA , and 1 .3 to  119 :g/sample for  TETA [1].  Desorption eff iciency

studies as performed by OSHA [1]  using 6 samples a t  3 leve ls gave a recovery  o f 99 .0% for DETA,

99.2% for EDA, and 99 .8% for TETA.  The  reco very  of D ET A, E DA , and  TE TA  from  sam ples  use d in

a 15-day storage study was 89, 94, and 91%, respectively.   These samples were generated by spiking

the amines onto a glass  wool  p lug in f ront of  a sampl ing tube and drawing approximately 10 l iters of

air  at 80% relative humidi ty through them.  A 30-day storage study conducted by NIOSH [2]  showed

simi lar recoveries.  Col lection eff iciency studies were done [1] by drawing 10-L of air at 80% relative

hum idity through Tef lon wool plugs posi tioned ahead of the samplers and spiked with the pure amine.

No DETA or TETA was found on the back section wi th a loading o f  57.2 :g of  DETA or 32.5 :g of

TETA.  At  a loading of  414 :g of  EDA, the back sect ion was found to contain 12.2 :g of E DA . 
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Char les  Neumeis ter , N IOSH/DPSE.

APPENDIX:

PREPARATION OF NT IC-COATED XAD-2  RESIN :

 1 Weigh suff ic ient XAD-2 resin (16/50 mesh, 120 mg XAD-2 resin per tube) to al low preparation

of tubes for sampling, blanks, quali ty control, and recovery studies.

  2. Disso lve sufficie nt 1-na pthyliso thiocya nate in  me thylen e chlo ride to co at the X AD -2 resin a t a

10%  loadin g (w/w ).

  3. Place  the X AD -2 resin in  the N TIC  solution , mix, a nd rem ove m ethyle ne ch loride us ing rota ry

evaporation.

  4. Load the coated XAD-2 resin into 7 cm long, 6-mm O D, 4-mm ID, glass tubes so that the front

section  conta ins 80  mg  and th e bac k sec tion co ntains  40 m g.  Us e PT FE-w ool plu gs to

separate and contain the two sections.  Cap the f inished tubes with plastic caps.


